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The imprinted H19 gene produces an oncofetal RNA

stromal cells of the tumour and to the fibrous
stroma in fibrocystic disease of the breast.
Similar findings were recently documented by
Dugimont ez al® who observed H19 expression
in the stroma of fibroadenoma and carcinoma
of the breast in most of their cases, and only
rarely in the neoplastic cells.

H19 was first described as a gene transcribed
in endodermal and mesodermal tissues.”” For
convenience, we have classified the tissues and
organs according to the original embryonic
germ layers. One should remember, however,
that tissues originating in different germ layers
may mature along the same line of differentia-
tion. We conclude that with regard to H19
expression the dominant factor is probably dif-
ferentiation. For example, the transitional
epithelium of the urinary tract is derived from
the endoderm (the hindgut) in the bladder and
from the mesoderm (mesonephric duct) in the
ureters and pelvicalyceal system. We have
shown that H19 is abundantly transcribed in
the transitional epithelium of all parts of the
urinary tract in fetal life and in transitional cell
carcinomas arising from it.

Tissues of different embryological origin
which undergo squamous differentiation,
whether benign or malignant, have the poten-
tial to express H19. The gene is expressed in
the epidermis (ectoderm) from the early stages
of embryogenesis in the first trimester of preg-
nancy, and in the squamous epithelial mucosa
of the oesophagus (endoderm) in the second
trimester of pregnancy. H19 is also expressed
in benign squamous metaplasia of the urinary
bladder mucosa (endoderm), in morphologi-
cally mature squamous epithelium in testicular
and sacrococcygeal teratomas, and in SCCs
arising in the lung (endoderm) (fig 3), urinary
bladder (endoderm) (fig 2) and uterine cervix
(mesoderm) (fig 2).

Embryonal and neoplastic tissues share
many characteristics—for example, rapid pro-
liferation rate and the ability of cells to migrate.
These processes are strictly controlled and
intricately coordinated during fetal life, wheras
neoplastic tissue is characterised by the loss of
equilibrium between determinants of cell
proliferation and tissue organisation. The
resemblance between embryonal and neoplas-
tic tissue also includes expression of embryonal
genes in cancer. The oncofetal genes include
carcinoembryonic antigen (CEA), AFP and
the beta subunit of choriogonadotropin
(BCG). It is of note that H19 was first discov-
ered as a gene which shares trans-regulatory
factors with AFP in the liver."

Expression of oncofetal genes is tightly
linked to stage of differentiation, both during
the fetal period and in neoplasia. We have
shown that the expression of H19 is also linked
to differentiation which may differ in various
tissues. There are fetal tissues—for example,
liver, which express H19 from early stages of
embryogenesis through at least most of the
second trimester of pregnancy. In other tissues,
H19 is expressed in a very narrow window of
differentiation—for example, in the fetal lung,
where H19 is expressed neither in the eighth
week nor during 17-22 weeks’ gestation but in
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the large airways during the 14th week, towards
the end of the glandular phase of pulmonary
development.

One of the most intriguing findings in our
study is the expression of H19 in tumours aris-
ing from tissues of the central and peripheral
nervous system—that is, astrocytoma and gan-
glioneuroblastoma. The lack of expression of
H19 in neural tissue is one of the established
characteristics of this gene.” ** We have
examined H19 expression in the nervous
system from the embryo at 35 days post
conception'® at two to three week intervals to
the 22nd week of gestation and have never
detected labelled H19 mRNA using ISH.
Moreover, no expression was detected in
neural tissue in gonadal and sacrococcygeal
immature teratomas. It is possible that H19 is
expressed during a very narrow window of dif-
ferentiation at an earlier stage of embryonal
differentiation. Another possibility is ectopic
RNA transcription by tumour cells, as occurs
in certain types of human cancer and is best
demonstrated by ectopic hormone production
by tumours.

H19 is expressed during tumorigenesis in an
array of human tissues, suggesting that it is
probably not a candidate tumour suppressor
gene.” ** A possible role as an oncogene has
been ruled out by diverse approaches of
investigation.' > It seems from this study that
H19 RNA is re-expressed in tumours arising in
tissues which express it in fetal life. This
expression is linked to the stage of differentia-
tion. The H19 product is, therefore, neither a
tumour Suppressor gene nor an oncogene, but
an oncofetal RNA. We propose to investigate
further its potential for use as a tumour marker
in certain types of human neoplasia.
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The product of the imprinted H19 gene
Is an oncofetal RNA.
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